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SCHEMA
IMPAACT P1090

A PHASE I/ll, OPEN-LABEL TRIAL TO EVALUATE THE SAFETY, TOLERABILITY,
PHARMACOKINETICS AND ANTIVIRAL AC TIVITY OF ETRAVIRINE (ETR) IN
ANTIRETROVIRAL (ARV) TREATM ENT-EXPERIENCED HIV -1 INFECTED
INFANTS AND CHILDR EN,AGEDO2 MO N TQH<S YEARS

DESIGN: Phase I/limulti-center ppenrlabel, phamacokineticandsafetystudy.

SAMPLE SIZE: It is expectedhatapproximately50 subjectsvill beaccruedto yield a
minimum of 36 evaluablsubjectga minimum of 12 subjecten each

cohor). Up to 18 subjects may be enrolled into Cohort I.
*Seesectbn 8.1 fordefinition of evaluable aubjects

Thetotal samplesizewill dependupon thenumberneededo completethe
dose findingstageof thestudy,thenumberof subjectavho discontinue
the studyandthe number of subjectsequiredfor regulatoryapprovalof
etravirinein thesepopulations.

POPULATION: HIV -infectedtreamentexperienceéhfantsandchildrenaged® n®nths
to < 6 yearsf age.

STRATIFICATION: Thisis asequentil study which statedaacrual with the oldestagecobort
andwill progress down ttheyoungestagecohort. Cohort Il will open
with theactivation of Version B.

Childrenwill be stetified by age asfollows:

 Cohortl: O 2 ty<eyeaarsvhoaretreamentexperiewed*
f Cohortll: O 1 ty<egaarsvhoaretreatmentexperiemed* \
§ Cohortlll: ©2 monthsto < 1 yearwho aretreatmenexperienced: A

*Treamment experienced dildren ona failing mmbination antiretroviral regimen
(containing atleast 3 ARVsJor at least 8&veeksOR Treatmenexperienced children ona
treament interryption of at least 4 wdes with ahistory ofvirologic failure while ona
combination antiretroviral regimen (containing at leas3 ARVs)

Asubjects below 6 months of age will only be enrolled upon availability of initial safety
and PK data from subjects between 6 months and 1 year of age.

REGIMEN: Etravirine(ETR) will be administeedas 25mg scoredablets and/or100
mg tabletsswallowedas awholeor dispersedn anappropriatdiquid
vehicle(see Section5.2). ETRwill bestatedconcurrently with an
optimizedbackgrounaegimen(OBR), while OBR will bebasedn
clinical status, treatmenthistory,resistanceataandavailability of
appropriatgediatricdosingandformulations Referto Section3.1 and
Table6 for furtherinformationon regmendesignpercohort.
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STUDY DURATION: Minimum of 48 weeks

Long TermSafetyFollow-up:

Subjectsvho successfullgomplete48 weeks of ETRreatment
will continueto receiveETR throughouthe study,and befollowed
(see AppendixE) for up to5 yearsas parof long-termsafety
follow-up.

PRIMARY OBJECTIVES:

1. Toevaluatehesteadystatephamacokineticsof ETRin combinationwith anOBR in
HIV -infectedchildrenagedO ndnthsto < 6 years.

2. Todeteminethesdety andtolerability of ETRin combinationwith anOBR inchildren
agedO ndnthsto < 6 yearsthrough48 weeks of therapy.

3. Todeteminetheappropriatelose ofETRin combinatiorwith anOBR for childreraged
O ndnthsto < 6 years.

SECONDARY OBJECTIVES:

1. Toassess thantiretroviralactivity of ETR containingregimensthrough48 weeks
of therapy.

2. Todeteminetheimmunologicalchangegchangein CD4 percenandabsolutecount;
CD4/CD8 rtio andpercentthrough48 weeks of ETRherapyin combinationwith an
OBR.

3. Todetemine changesn viral drug resistancduring48 weeks of ETRherapy
in combinationwith anOBR.

4. Toassess theelationshipbetweerETR phamacokineticsandthe antiviral activity and
safetyof ETR containingregimens.

5. ToexploretherelationshipbetweersubjectspecificgeneCYP profile,
sex, age, weight, race, HIV regimen (e.g., boosted PI) and HIV response
markersand phamacokineticof ETR.
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1.0 INTRODUCTION

1.1 Background

Nevirapne (NVP) andefavirenz (EFV), thetwo mostwidely used NNRTI drugs, hawelow
geneticharrierfor thedevelopnentof drug esistancemutations so thata singleamino acid
substitutionin theviral reversedranscriptaséRT), such ak 103N, leadso profound reduction in
viral susaeptibility to bothdrugs, conferringross resistancgith other agentsn this class. Anong
HIV -infectedThai childrenfailing anon-nucleosideeversdranscriptasenhibitor

(NNRTI) basedegimen,97% had\NRTI-related resstance. Themostcommon NNRTI related
mutationsvereY181C/l, in58% of subjectsand34% of subjectdhadthe K103N mutation(1).

Shorttermuse of thes&INRTIs canselectfor NNRTI resistancenutationsevenafterasingle dose,
as has beedocumentedor NVP when $edto prevent maternalo child trarsmission (PMTCT). A
metaanalysiseestmatedNVP resistancen 52.5% of infantexposednly to single dose (sd)lVP
andin 16.5% of infantseceivingsdNVP wth otherpostnatabntiretroviralg2).

Early detectiorof NNRTI resistancenutationsamonginfantsat 6 to 8 weeksof life who had
perinatalexposurdo sdNVP hadeenreportedat46% for aUgandancohort(3) and87% for a
Malawiancohort(4). Similar corfirmatoryreportshaveemergedfrom SouthAfrica (5) andindia
(6). IntheP1060 IMPAACT treatmerstudy,12% of PMTCT-exposednfantswho were6 to 36
monthsof ageat enrolimenthadbaselineesstancdo firstgeneetion NNRTIs (15/18carried
theY181C mutationand3/18theK103N) (7). Thetrial demonstrateduperiorityof a
lopinavir/ritonavirbasedirst line treatmentregimenin infantswhen comparedith aNVP- based
regimenin the settingof prior sdNVP-exposureandled to changesn theWHO pediatric treanent
guidelineqg8). Thedurationof persistencef theseNNRTI mutationan individuals receiving
MTCT prophylaxisregimensis notknown ands the subjectof ongoingstudies.

With thewidespreadise offirst generatioNNRTIs (NVP ancEFV) as conponentof
combinationantiretrovirattherapy(CART), NVP as acomponentof neonataPMTCT treatment
regimens,andinfantexposuré¢o NVP duringbreastfeedinghenumberof childrenharboring virus
with oneor two NNRTI-resstancemutationswill continueto increaseThus, therés an urgent
needto developalternativetherapeutioptionsfor newly diagnosecheonategndinfants exposetb
sdNVP containingegimens,as wellasfor infantsandchildrenfailing their present CART
regimens.

1.2 EtravirineBackground

1.21  General

ETR(TMC125 fromJanssen R&D) iasecondjeneratioNNRTI andhas adiarylpyrimidine-
basedstructureprovidingmolecularflexibility relativeto other NNRTIs, allowingETR to maintain
its bindingaffinity for HIV-1 reversdranscriptaseespitebinding sitechangesnducedby the
presenc®f commonNNRTI resistancenutations ETR exhibitspotentin vitro antiHIV activity
againstwild type andagang HIV isolateswith NNRTI resstance mutationssuch as K103N,
Y181C andY188L (9) (10).
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1.22 Preclincal Studies

PreclinicalstudiesnotedECso valuesfor wild-typelaboratoryandprimary HIV -1 isolatesf 0.9to
5.5 nM (0.4 ta2.4 ng/mL)with little or no losof activity againsHIV -1 variantswith the most
commonNNRTI-relatedmutations. During in vitro testing,ETR showed poterantiviral

activity against panelof > 6000 recanbinantclinical isolatesesistat to atleastoneof thefirst
generatiolNNRTIs, with ECso valuesbelow10nM for 83% of isolateandbelow100nM for
98% of isolate$9). In addition ETR was notedo haveanincreasedjeneticbarrierto the
developnentof resistanceomparedto first generatiorNNRTIs. Norclinical safetyevaluations
demonstratedhatETR was safdor use inclini cal testing.

1.23 Phamacokinetics

ETRabsorptions increase®0% when takewith ameal(11), peakplasnaconcentrationsccur 2
to 4 hours postlose. Theabsorptioris notaffectedwhen thedrug istakenwith protonpump
inhibitorsor Hz blockers(12). ETRis aweakinducerof CYP3A4 andaweakinhibitor of P-
glycoproteinCYP2C9 andCYP2C19. Therefori is subjectto drug-drug interactionghatmay
resultin lower serumconcentrationsf drugsmetabolizedby CYP3A4 such as HIyrotease
inhibitors,if notboostedwith ritonavir,andhigherconcentrationsf drugs metabolized by
CYP2C9 and/o€CYP2C19 and/otransporéd by P-glycoprotein(13-16)

1.3 Clinica Studies

1.31  Adult Studies

Trial TMC125-C228establishedPK paranetersfor ETR administereds fomulationF060, 200 mg
BID in treatment experienced HIV-1 infectedadultswho were currently receving a boosted PI
(primarily LPV/rtv) (17). FomulationFO060 isthe commercial 100-mg tabletformulation.

In Januaryf 2008 ETRwas approvedly theUS Food andrug Administration(FDA) for
antiretroviraltreamentexperiencecdultsatadose of 200 m@ID, with similar European Union
approvaln August 2008. Thapprovalsverebasedn theresultsof theDUET-1 and

DUET-2 studiesn treatmentexperiencedtlV -1-infectedadults(18). TheDUET studiesconsist of
two Phase Il doble- blind, placebecontolled randanizedtrials of ETR,with anOBR that
includeddarunavir/ritonavi{600/100mg BID) plusotherantiretroviralsin treatment
experienceadults.In anintentto treat(ITT) pooled24 weekanalysigN = 1203), ETRwas
superiorto placebowith respecto thefoll owing endpointsviral loadreductionto < 50 copieshL
(60% vs. 40%), viraload< 400 copiesmL (74% vs. 53%) ancheanviral loadreduction(2.4 vs.
1.7 lagio copiesihL). The48-weekefficacyresultswereconsstentin the demonstratiorof a
statgtically significantsuperiorefficacyfor ETRversus placeb(@9). Theproportionof subjects
with viral load< 50 copies/mlatweek96 was 57.4% ithe ETR group and6.3% intheplacebo
group(19). GenotypianalysesdentifiedseventeeE TR resistance associatetitationg RAMS)
predictive for decreasedirologic responsdo ETR andaweighted genotypiscorehas leen
developed?20).
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Populatiorphamacokineticandysisof week48 datarom DUET-1 andDUET-2 revealednETR
meanAUC12n andCon of 5506ngh/mL and393 ng/mLrespectivelyatadose of 20Gng BID (21).
NeitherAUCi2n nor Gon werecorrelatedvith virologic suppression or adversgents(AEs). Other
factors,includingbaselineviral load,CD4 cellcount,numberof activeagentsn the background
regimen,fold changen ECsoto ETR andadherenceveremoreimportantdeteminantsof virologic
succes$18, 22) Theadultdose i200mg BID. Theformulation usedor theclinical trials,andfor
commercialse,is atabletcontainng 100mg of ETR. The tabletsnay bedispersedn water or
otherliquid to facilitateadministration(seeSection5.2) (23).

1.32 PediatricStudies

Phase | tria(TMC125C126)

A Phase |, opefabel,doserangingtrial (TMC125C126)to evaluatehe phamacokineticsand
shorttermsafetyandtolerability of ETR at steadystatein HIV -1 infectedchildrenwho were
virologically suppressed has beemmpletedThe objectiveof thistrial wasto obtaindose
recommendation®f ETR perbody weighin treaimentexperiencetlV -1 infectedchildrenz 6
yearsold andweighing? 20 kg(24).

ETRwas adninisteredas al00 mg tabletand/orasa scored25 mg tabletdevelopedor pediatric
use. Thdrial populationwas canprisedof suectstakinga stableARV regimenthatincluded
lopinavir/ritonavir(LPV/rtv) and aminimum of 2 NRTIs, withor without erfuvirtide. Trial
TMC125C126was conducteth two sequentiadtagesin Stagel thedose of ETRwas 4mg/kg

BID (dosederivedfrom allometric scaling)andin Stagell the dose of ETRvas 5.2 mg/kdsID
(represating a30% increasérom 4 mg/kgBID). In eachStageatleast20 virologically suppressed
(VL < 50 copieghL) childrenon aLPV/rtv-containingregimenreceivedETR for 7 days followed
by anintensivel2-hour phamacokineticassessientof ETRon Day 8(24).

Table 1. Summary of AdverseEventsin TMC125-C126

Number of subjectq%)
Severityof AE Stagd Stagdll
4 mg/kg 5.2 mg/kg
Gradesl or 2 14 subjectg66.7%)* 9 subjectg42.9%)”
Grade3 1 subjecf 0
Grade4 1 subjec?
SAESs Gradel influenzaduringfollow-up

LFive subjects(23.8%) had an ARhatwasconsdered at least pssbly relatedto ETR. One suljectwas reorted
with Grade 2 maculepapubr rash, which was cansideredvery likely rdatedto ETR.

2 Grade 3 increasedblood creatinine

3Grade 4 increasedlood triglycerides

4 Six subjects(28.6%) had an AE that wasconsidered atleast possbly relatedto ETR. One sibjectwasreported with
Grade 1 rash, which was considered pobably likely relatedo ETR.

Safetyanalysidrom Stagel showed thaETR at4 mg/kgand5.2 mg/kg BID was generallgafe
andwell tolerated Tablel). Themajority of adverseventswereGradel (mild) or Grade?
(moderate)n severity.No deathsverereportedNo relevandifferencewas observetietween the
agegroups.

IMPAACT P1090 Pagel5of 113 10 March2016
Version 5.0



Table2 displaysa comparisonof thePK parametersfor bothstage®f thepediatricdoseranging

studieswith thosefrom theadultstudyof ETR200mg BID with LPV/rtv (TMC125-C228) and the

adultstudiesof ETR200mg BID with DRV/rtv (DUET).

Table 2: Pharmacokinetic Parametersof ETR at two Dosesn HIV -1 Infeded Subjectsbetween the
Agesof 6 and 17 yea's, Inclusive, at Day 8 (TMC125-C126), and in HIV-1 Infected Adult Subjects
(TMC125-C228;Day 8 and DUET Trials population PK).

Phamacokinetic TMC125C126 | TMC125C126 | TMC125C228 | puUET trials?
paraneters na
Mean(SD) Stagel Stagell 200 mg BID 200 mg BID
tmax: median(range) 4 mg/kg BID 5.2mg/kg BID
N 19° 20 27 574
tmax (h) 4 (2-8) 4 (2-6) 4 (3-8) -
Cmax (hg/mL) 495 +453 757 +680 451 + 232 -
Cmin (ng/mL) 184 +151 294 +278 185 +128 393 +3919
AUC12h (ng-himL)

4050 +3602 6141 +5586 3713 +2069 | 5506 +4710
GMRP 1.02 1.58

aPopulationPK atWeek 48.

b Relative to TMC125-C228 (protocol-specified comparison).
¢ N=18 for AUC12n¢ Con (ng/mL)

Theexposureof ETR, expresse@s Cmin and AU Ca2n, afteradministrationof ETR 4 mg/kgBID to
childrenandadolescenten aLPV/rtv contaningregimen was caenparablewith theexposure of ETR
administereds 200mg BID in adultson aLPV/rtv containingregimen,althoughthe

90% Cls werautside80 to125%for bothCnmin andAU Ci2n. NO ageor weightdifferencewas
noticedwithin this dosinggroup.WhenETR wasadministeredas 5.2ng/kg BID in childrenand
adolescentdyigherCmin andAU Ci2rvalueswereobservecomparedo administrationof ETRas
200mg BID in adults.Only theupperlimit of the90% CI was outsid80 to125% for bothCmin and
AUC12n. Furthemore,theexposuravas highefor theyoungerchildren(6 to12 years)n
comparisonto theadolescent§l2 to17 years)althoughtherangein theexposuravas largen both
groups. Thénigherexposuren youngerchildrenwas relatedo 1 outlier;no apparentause could
be establishedor thishigherexposure.Whencomparedto adultsreceivingDRV/rtv with ETR, the
ETRexposures achieved childrenandadolescenten LPV/rtvwith 5.2 mg/kg BID ETR dose
werecomparablgpooledDUET results).

Basedon thegenerakoncerrfor underdosingof ARVs inthepediatricpopulation(25-28), the
higherexposures of ETRchievedwith ETR 5.2 mg/kgBID andtheoverallsafetyandtolerability
duringStage 1, the selectedlose of ETRN childrenaged6 to17 is5.2 mg/kgBID,whichwas also
confirmedin afurthertrial (PIANO).

Phase I/lttrial (TMC125C213, PIANO)

Furtherlong-termsdety, tolerability, antiviral activity andphamacokineticof the selecteddose
was collecteadn trial TMC125-C213(PediatricTrial with Intelenceas anActive NNRTI Option,
PIANO). This was aropenlabeltrial in 101 reamentexperiencedilV -1 infectedchildrenand
adolescent6 to 17 yearsof agewho werereceivingE TR 5.2mg/kg BID (up toa maximum of
200mg BID) in combinationwith aninvestigaor-selectedBR camprising of selectboostedPl
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in combinationwith NRTIs over48 weekg29).

The48 weeksdety andtolerability datawith ETR in PIANO furtherconfirm thefavorable
benefit/riskanalysis in treamentexperiencedpediatricpatientsETR was generallgafeand

well toleratedn the studiedireamentexperiencedtlV -1 infectedpediatricpopulationup to
Week48 witha safetyprofile comparableo thatobservedn the adultHIV 1 infectedpopulation
andno new safet§indingswereidentified. TheWeek48 phamacokinetiaesults re-corfirm that
phamacokineticexposureachievedn the pediatricpopulation(6 7 17 yearswith etravirine5.2
mg/kgBID is comparableo thatin theadult populationTheWeek48 analysisalsoprovides
furtherconfirmatoryevidenceof aneffective viral suppression itreamentexperienced
pediatricpatientgakingETR.

A populationphamacokinetiomodelof ETRfor the pediatricpopulationwas developetiasedn
apreviouslydevelopegopulationphamacokinetionodelof ETRused inadults, suppleented
with rich andspargly sampledphamacokineticdatafrom pediatricsubjecty6 to

< 18 years)Thismodelconsistef asequentiaterc andfirst-orderabsorptiomprocess witha
lag-time andone-comparimentdisposition A covariateeffectof weighton volume of distribution
(Vc/F) andclearancé€CL/F) is includedin the model.

Using thepopulationphamacokinetionodeland sparse sapling datafrom studyTMC125
C213,ETR phamacokinetigparanetersfor all subjectsverederivedusingBayesiarfeedbackA
total of 313 sparsly sampledETR plagna concentratiortime datawereavailablefrom 78
subjectsETR plagna concentrationsvereassumedo be at steadystate Datafor 4 subjects were
excludedrom analysisdueto lack of dosinginformation(2 subjectspr ETRplasna
concentrabnsbelowthelower limit of quantittion atall time-points (2 subjects).Therdore,
phamacokinetigparanetersof ETRwereavailablein 74 subjectsTable3 summarizetheETR
AUCi2n andCon from theISRP analysisoverallandby agecohort with pediatricandadult
historicalcontrolsfor compariso{TMC125C126andpooledDUET, respectively).

In generalthe phamacokineticof ETRwhenadministeredat5.2 mg/kg BID (i.e., 100mg BID

for 16 to< 20 kg;125 mgBID for 20 to< 25 kg;150mg BID for 25 to< 30 kg and200mg BID

for O 3 @ompagbleinehddrea(0 6<12yearsjandaduts.In theadolescent®d 12 t o
O 17 ylighdylower ETRexposures werebservedelativeto adults.Of note,mostof these
adolescentf1%, 43 oubf 47 adolescentsyereon theadultdose of ETR200 mgBID).
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Table 3: Population Pharmacokineticsof ETR (AUCi2n and Con) by Age Cohort whenETR is Dosed
at 5.2mg/kg BID

\ AUC 12 (ngA/mL)
Mean(SD) Median(Min - Max)
PIANO (TMC125C213*
&5 to <12years 27 5260(2845) 5090(1722 - 13628)
Q12 to QL7 years 47 4568(4761) 3622(113- 29039)
All subjects 74 4820(4157) 3990(113- 29039)
Pediatricdosefinding
(TMC125-C126)
&b to <12years 11 7713(7160) 4559(2967 i 27060)
Q12 to Q17 years 9 4219 (1575) 4300 (192471 7142)
All subjects 20 6141(5586) 4407(19241 27060)
Adults (Pooled DUET) 575 5506(4710) 4380(4581 59084)
N Con (ng/mL)
Mean(SD) Median(Min - Max)
PIANO (TMC125C213!
6 to <12years 27 334(222) 332(38 - 996)
Q12 to QL7 years 47 299(378.2) 195(2 - 2291)
All subjects 74 312(3287) 246(2 - 2291)
Pediatricdosefinding
(TMC125-C126)
G to <12years 11 453(442) 273(881 1620)
Q12 to Q17 years 9 247 (155) 204 (1157 627)
All subjects 20 360(352) 241(8871 1620)
Adults (Pooled DUET) 575 393(391) 298(21 4852)

'ISRPanaysis

Themedianbaselineviral loadwas3.91ogio copiesimL, andthe medianbaselineCD4" cell count
was 385x10cells/L.

Thevirologic responseatewasevaluatedn pediatricsubjectsecaeiving ETRin combinatiorwith
otherARVSs. Virologic responsavasdefinedasachevingaconfirmedundetetableviral load (<50
copiesmL).

The primary analysiswas performed atWeek24, whenall subjectshadcompleted the24-week
assegsgentor discontinued earlieiThe final analysiswas perfomedwhenall subjectshad
completedthe Week 48 asseswent or discontnuedearlier. An overview of the key efficacy
findingsat48 weeks irthe PIANO studyis givenin Table4.
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Table 4: Virologic Responsdo ETR at Week48in Treatment-experiencedHlIV -1 Inf ected Pediatric
Subjects(PIANO Final Analysis)

Children Adolescents All subjects
G6-<12 years A12-<18 years

Efficacy OutcomeMeasure N=41 N=60 N=101
<50 mpiesmL (NC=F), n (%) 28(68.3) 29(48.3) 57 (56.4)
<50 mpiesmL (TLOVR), n (%) 28(68.3) 26(43.3) 54 (53.5)
<400 copiesimL (TLOVR), n (%) 28(68.3) 36(60.0) 64 (63.4)
Decreasén VL vs BL of Q1.0 logso, n (%) 27 (65.9) 34 (56.7) 61 (60.4)
Chargein log VL, Mean GE) -1.67 (0.219) -1.44 (0.163) -1.53 (0.132)
CD4* Cell Count
Chargein CD4' cell cont, Mean(SE) +178 39.7) +141 27.0) +156 (22.7)

BL: Baselne; VL: Viral Load; NC=F: nam-completer euas failure; TLOVR: time toloss ofvirologic respnse;SE:
stanard eror, vs: versus,CD4*: Cluster ofdifferentiation 4 psitive

At Week 24, 51.5% of all pediatric subjects had a confirmed undetctable viral load
<50 copies/mL.The proportionof pediatricsubjects withviral load <400 copiesimL was65.3%.
Themeanchangen viral loadfrom Baselingo Week24 was-1.51log:io copiesimL, andthemean
CD4" cell countincreasdrom Baselinewas 112x0° cells/L.

At Week 48, 53.5% of all pediatric subjects had a confirmed undetctable viral load
<50copies/mL.Theproportionof pediatricsubjectswith viral load<400HIV-1 RNA copiesmL
was63.4%.Themeanchangen HIV -1 RNA from Baselindo Week48was-1.53logio copies/mL,
andthemeanCD4" cell countincreasdrom Baselinewas 156x0° cells/L.By agegroup, virologic
responsat Week48 was68.3%in children and48.3%in adolescents. Sensitly analyses
(includingobservedtase, TLOVR andTLOVR nonVF censoredinalyses, andnapshbt approab)
showedthatthesereailts wererobustandnot driven by the imputationmethod.

Eighty-threepercent otthe childrenand92% of adolescentexperencedat leastl adverse gent
(AE). By preferrederm,themostcommonlyrepored AEs (in atleast10.0%of all subjects)vere
upperrespiratorytractinfection (24.4%in childrenand28.3%in adolescents), diarrh€&2.2% and
18.3%),cough(12.2%and13.3%),vomiting (9.8%and11.7%)andrash(individual preferred tam;
4.9% andl5.0%).

Most AEs weregradel or 2 in severity.Grade 3 or 4 AEs occurredin 6 (14.6%)childrenand
8 (13.3%)adolescent&achof thegrade3 or 4 AE preferredems, exceptthrombocytopeniand
hypertriglyceridenia (bothin 2 subjects),werereportedn only 1 subject.Only 2 subjectgboth
children) were reported with a grade 4 AE (both thrombocytopenia)Both grade4 AEs were
consideednot relatedto ETR

No fatalitieswerereported Five subjectsall adolescaits, reportedat leastone SAE (abnomal
lymphocytemorphologyandoligoclonalimmunoglobulins atlectrophoresissarbamazepine
toxicity; ETR overdosetreatmentnoncampliance, drugesistancandweightdecreased; ulcerative
keratitis). The subjectwith the overdosenvasinadvertently treatedith ETR 250 mg insteadf 200
mg bid for 50 dayswithout safetyconsequences. ABAES, exceptthe overdose (considereary
likely relatedto ETR), wereconsiderechot relatedto ETR. A limited numberof subjectsn eachage
group hadAEs leadingto permanentdiscontiruation of treatmentwith ETR:
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2 (4.9%)childrenand6 (10.0%)adolescent®neadolescenpemanentlydiscontinuedreament
becaus®f anSAE (drug restance).

Skin eventswere the most frequentlyrepored eventsof interest.0 Bsh casad referringto a
groupedtermcombining allrash-relatedAEs excepteventsco n s i d e r ewtangbgse v er e
r e a c twererepsri@dn 6 (14.6%)childrenand17 (28.3%)adolescentsConsistentvith other
drugrelatedrashesrasheswith ETR occurredearly duringtreatment,with a mediantime tofirst
onsetof 10 days;wereselflimiting, with a medan duration of7 days;andwereusuallygradel or
2 in severity.Onesubjectin eachagegroupdeveloped grade3 rash.Four subjectq1 child and
3 adolescents)ismontinuedtreamentbecausef rash.No grade4 rashesor rashrelatedSAEs were
reported. Other relevant skin eventsof interest included 1 caseof erythama multiforme
(groupedunder severecutaneougeactions)and 1 caseeachof hypesensitivity and urticaria
papular(groupedunderangioedena). The inciderce of neuropsychiatric eventsf interest,
pancretic events,lipid-related evets andneoplasis waslow ( Q%). Therewereno hepatic,
cardiacandbleedingeventsof interestreportedn this study.

A slightly higherfrequency ofrashwasobservedn the PIANO studycomparedto the DUET
studiesin adultsandtherefore a multivariate aalysiswasperformedon the pooleddataof the
Week 48dataof the DUET studiesandthe Week 24dataof the PIANO study to investigateisk
factordor developingashwhentreatedwith ETR. Thereaults of thisanalysisconsistently showed
thatbeingfemale,butnotage omarticipationin the PIANO study(a partialsurrogatdor age),is a
risk factorfor developingash.No otherrisk factorscouldbefirmly identified.Thisis alsoseen in
the Week48 PIANO data:RashOgrade2 wasreported inl13/64(20.3%)of femalesvs 2/37
(5.4%) of males;discontinuations dut rashwere reportedin 4/64 (6.3%) of femalesvs 0/37
(0%) of males.Most often,rashwasmild to moderate of macular/papulatype, andoccurredn
the secondveekof therapy Rashwasmostly sef-limiting andgenerallyresolvedwithin 1 week
on continuedherapy.

Meanchange®vertime in theclinical laboratoryparanetersweresmall in eitheragegroupand
weregenedlly not consideredclinically relevant. Therewasanincreaseovertime in total
cholesterollow-densitylipoprotein (LDL) andtriglycerides, aseenwith many other ARV
regimens. The majority of treatmentemergentlaboratoryabnomalities were grade 1 or 2 in
severity.The mostcommontreatmentemergentgradedlaboratory abnomalities wererelatedto
lipid relatedparaneters andmainly includedincreasesn total cholestero(50.0%in childrenand
38.8%in adolescats) andLDL calculated31.6% and25.0%).All abnomalities intotal
cholesteroandLDL weregradel or 2 in severitywith the exceptionof 1 adolescent whbada
grade3 increasen LDL cholesterol.

Therewereno clinically significant change®vertime in vital signs,nor findings suggestivef
delayedsexualmaturation.The meanageadjustedz-scoresfor height, weight and body mass
indexremainedstableovertime.

Taken together,the administrationof ETR at a weightbaseddose revealesho new findings
comparedwith theknown ETRsafetyprofile in HIV-1 infectedadults.

In conclusionthe safetyanalysisshows thaETR is generallysafeandwell toleratedin treatment
experiecedHIV -1 infectedchildren and adolescentaged6 to 17 yearsTherewere no cliically
relevantdifferencesvith the safetyprofile in adults.No new safetysignalsor consistenpatternsin
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theincidenceof adverseventq AEs) weredetectedn thepediatric populatiostudied. Thesesafety
resultsrepresenthe clinical basis tostarttheclinical trial in childrenbelowtheageof six years.

Datafrom theinitial P1090mini-cohortandrationalefor revisedETR dose

At the startof theP1090 trialthe ETR startingdose for théirst (mini)-cohortwas 5.2mg/kg BID,
basedn datadrom the TMC125C213trial in childrenaged6 to 17 yearsThefirst 6 children
enrolledin P1090 receivethisdose, andhe ETR exposue was assessed atintensive PK visit
performedbetweerl-2 weeks aftemitiating ETR. Theaimwasto achievesimilar exposures
comparedto thosein adults(geanetric meanAU C12n of thecohortbetweer8618

5879 ng.h/mLcorrespondingo 80%-130% of thegeametric meanAU Ci2n observedn adults).

TheobservedyeanetricmeanETR AUC 1 for thefirst six childrenwas 257ég.h/mL.Two of the
six childrenhadanindividual AUC12n below2350 ng.h/mlandhaddose increasgser protocol
(seeSection9.34). Shortermsafetyandantiviral activity datadid notrevealany concerns.

Basedon thecombinedphamacokinetiadata,eventhoughthe mini-cohorthadpassed the
applicablecriteriaatthattime of no morethan2 subjectsvith AUC12n <2350ng.h/mL,andno
safetyor efficacyconcernsit was &identthatwith the5.2 mg/kg dose, thegrobabilityof meeting
thenecessarygriteriafor theoverallcohort(n=12,geanetricmean AUC12n 36185879ng.himL)
would beverylow. Thereforeit was decidedo modify the ETR dosingregimenfor thecohort,
prior to recruitingadditional subjects.

To detemine the mostappropriatelosingregimen,a modelingandsimulation approaciwas
applied.For this,a populationpharmacokinetianodelof ETRfor the pediatricpopulationwas used
whichis structurallybasedn apreviouslydevelopedETR populationphamacokinetic modein
adults,usingall rich andsparselysanpled phamacokineic datafrom pediatricsubjects (6 td7
yearsfrom studiesTMC125C126andTMC125C213[PIANO]; 2 to 6 yeardrom the firstmini-
cohortin P1090 [alldoses, alsanples]). Themodel consistof asequentiakerc and firstorder
absorptiorprocess withalag-time andonecomparimentdispositionjncludesa covariateffectof
body weighton volume of distribution (Vc/F) andclearanc€CL/F), andan allanetricexponentor
CL/F andVc/F of 0.75 and..00,respectively.

Standardyraphicalandnumerical evaluationtechniqueggoodnessof-fit plots,including observed
versus populatioandindividual prediced ETR plagnaconcentrationgndconditional weighted
residualsrersus tine sincefirst dose ad time sincelastdose), showed th#te model

fit thedatawith high precisionandminimal bias.So far,no impactof ageon theETR CL/F has
beenobservedlt was alsshown specificallyor the6 subjectalreadyenrolledin P1L090 that their
ETR phamacokinetigparaneterswerewell estmatedwith the model. Thereforethefinal model
was considereslitable for furthersimulat onsto evaluatepotentialdosingregimensfor the
pediatricpopulationof interestor P1090.

Themodelwas used tevaluateseverapotental weightbasedlosingregimens,with theintent to
achieveETR exposures siilar to thoseobservedn adults. Fromthese simulations the weight
basedETR dosingregimenslikely to reault in similar ETR exposures as thosbservedn adults
wereselectedor eachweight band.Thisis presentedh Figurel, whichshows thanedian
simulatedE TR AUCi2n (with 80% predictionntervd) by weight,for differentETR mg/kgdoses
across differeniveightbands. Thiglosingregimenis alsoin line with the currentlyapprovedeTR
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dosingregimenfor childrenaged6 yearsandaboveas of 16 kg of body weigliteference: US
Packagénsertrevised08/2014).

Figure 1: SimulatedETR Exposures(AUC12n) By Body Weight for Different ETR BID Doses, Aimed
at Achieving a GeometricMean ETR AUC 12, Similar to That in Adults.
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The olid coloredlines reresent the median smulated AU Ci2r andthe shadedareagepresenthe

80% prediction interval. The two sold horizontal linesrepreseni80%and 130% of the geometric

mean AlCi2nin adults; he two dashedhorizontal linesrepresentt0%and 150% of the geometric mean AlL;znin
adults; the lower dotted line represents the 10th percantile of the adilt AU Cizn,

Basedon theabovedescribedipproachtherevisedETR dosingregimenis presentedh
AppendixIll.

To evaluateheprobaility of success for thisegimen, 10000 virtual trials with 12 pediatric
subjecteachweresimulated.Thevirtual pediatricsubjectsvererandanly sampled from a
databaséuilt basecb n WH O égendegbgdgweightdistributions assuming equal probabilities
for gendermanda uniformagedistribuion. With this, it was deteminedthatfor this dosingegimen
(Appendixlll), thereis avery high probabilityto achievea geanetric meanexposurg AUCi2n)
aclosstheagecohortthatis similar to thatobservedn adults(i.e.,80% probabilityfor ageametric
meanAU Ci2n within 80-130% of adulgeametric meanexposure96% probabilityfor ageamnetric
meanAU Ciznwithin 60-150%).

Theinter-individualvariability for apparentlearancen the populationPK modelis 62%. Given
thisratherhigh value,exposures ithe studyareexpectedo beasvariable.Increasinghetarget
bandfor the AU Ci2n from 80-130% t060-150% ofthe geometricmeanAUC12h inadultwould
providea moresuitablecriterion. Also, individualexposures aranticipatedto fall in rangeof the
exposures observead adults,which havebeenshown tobe safeandefficacious Across previous
trialsof ETRIin HIV -infectedadultsandchildren,therewas noobservatiorof a PK/PD relationship
for adverseeventsof interestnor was ETRexposurdound tobea significant prognosti€actorfor
virologic response.
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Also inthecurrentlyenrolledpediatricsubjectsin the P1090 studytherehavebeenno significant
safetyconcernsTherewas onecase of virologic failure, whichwas firstnotedapproxmately32
weeks aftestartof dosing(and confirmedat Week40). Thereasorfor thevirologic failureis not
clear,butit is unlikely to berelatedto ETR exposureandtherewas noevidenceof ETR resistance.
TheobservedETR AU C12n for thissubgct at theintersive PK visit (6165 ng.h/mL) was abovhe
meanexposuren adults, andalsobasedn thesparse sapling atlatervisits, there was no
indicationof low ETRexposures. Albthersubjectsn thetrial havehadagood virologic response.

Data from the second P1090 mgohort andh) rationale for openinGohortlll and b) dose
selection for Cohort Il

As described in the section above, modelling of the initial4edhiort led to a revision in the

dosing for study participants and adoption of weight based dosing. Results from the second mini
cohortof Cohort Isuggest thathis approach is appropriatedathat the weighbased population

PK model used for dose selection can thus be assumed to be adequate. Estimation of the allometric
exponents in the model revealed no significant improvement of the model compared to fixed
theoretical values (3/4 for CL/&nd 1 for V/F). This suggests that the standard theoretical model

for pharmacokinetics in pediatric populations is applicabETR.
[http://lwww.ncbi.nim.nih.gov/pubmed/18336053 /;
http://onlinelibrary.wiley.com/doi/10.1111/j.1368.25.2010.03802.x/pHf

Introduction of a maturation function did not show any significant improvement in the model

based on the current data. As maturation is known to exist, these results suggest that the available
data are insufficient testimate the effect of age on thi€ 8 ETR. Therefore, additional data in
younger patients is need@dohorts Il and IlI)

Given the uncertainties around maturation of CYP metabolism in subjects aged <1 year, some

additional precautions are takim Cohort IlI:

1 6 months to < 1 year: thldose (in mg/kg) is reducdxy 25% compared to what the model
suggests to adjust for possible ongoing maturation of enzymatabolism (30)

1 2 months to < 6 months: subjects in this age group will only be included once there are
available data on subjects aged 6 moihk year

Safety of the weighbased dosing in the youngeairticipants is anticipated to be acceptable based

onthe safety data collected so far among subjects in Cohorts l.amddllatter was opened 30

October 201%nd, based on input from participey sites in late 2015, the expectation is that there

will be at least 2 and likely 6 participants already enrolled in Cohort Il by the time of release of

Version 5.0. There are adequate safeguards included in the protocol, which include:

1 IntensivePK evaluation with individual dose adjustméimeededand continuous safety
monitoring on an individual level,

1 Closemonitoring ofPK dataand continuous safety monitoring on a cohort level,

1 Additional safety monitoring rules for first 6 patients entering cohorts Illamdmbined.

In conclusion, the added scientific value of the collected-@aid the precautions taken to ensure
safety and efficacy of the compound in this age grqugiifies an early enrollment of Cohort Ill.
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OtherAvailableData

In a Spanishcohortof five children(5 to 12 yearsold) and18 adolescentfl3 t018 yearsold) of
whom 22 hed a history of NNRTI-based CARTalure with provengenotypicNNRTI resistance
mutationssalvageaegimensincludingETR at5.2mg/kg BID (for children)and200mg BID

(for adolescentsgind(in 21 of thepatients) OBR withatleast 2 actve agents,87% ahieved

HIV-1 RNA< 400 copiesiL and78% achievedilV-1 RNA< 50 copies/mlby 8 months. Mild (3
adolescentg)r moderatg2 adolescentgashwasobservednly in adolescentbutnotin children,
andtherapywasotherwisewell tolerated (31).

Table 5. AdverseEvents Summary (Adult StudiesPhasellb /lll PooledAnalysis)

AEsduring treament period Week 48 Week 48 ETR Selected All ETR
n (%) Placebo DUET ETR DUET Dose
N =604 N =599 N =1043 N =1223
Treatmenturation (week} 51.0 52.3 51.7 52.3
Median (range) (3-80) (2-85) (0-271) (0-271)
Subject gars of exposure 556.8 583.4 1125.1 1476.2
Any AE 580 (96.0) 575 (96.0) 990 (94.9) 1164 (95.2)
Any Grade lor 2 AE 573 (94.9) 564 (94.2) 973 (93.3) 1143 (93.5)
Grade 1 512 (84.8) 511 (85.3) 877 (84.1) 1040 (85.0)
Grade 2 425 (70.4) 445 (74.3) 751 (72.0) 888 (72.6)
Any Grade 3or 4 AE 211 (34.9) 199 (33.2) 347 (33.3) 434 (35.5)
Grade 3 190 (31.5) 177 (29.5) 311 (29.8) 387 (31.6)
Grade 4 64 (10.6) 59 (9.8) 106 (10.2) 135 (11.0)
Treatment-relatedAE2 285 (47.2) 320 (53.4) 557 (53.4) 671 (54.9)
Death 20 (3.3) 12 (2.0 21 (2.0) 26 (2.1)
Any SAE 141 (23.3) 118 (19.7) 205 (19.7) 254 (20.8)
AE leading to temporary stop 57(9.4) 64 (10.7) 131 (12.6) 161 (13.2)
AE leading to pemmanent op 34 (5.6) 43(7.2) 101 (9.7) 127 (10.4)
MostCommonAES
Diarrhea 142 (23.5) 108 (18.0) 202 (19.4) 266 (21.7)
Nausea 77(12.7) 89(14.9) 175 (16.8) 214 (17.5)
Headahe 77(12.7) 65 (10.9) 127 (12.2) 168 (13.7)
Injection sitereactbn 75(12.4) 63(10.5) 109 (10.5) 144 (11.8)
Faigue 57 (9.4) 48 (8.0) 107 (10.3) 140 (11.4)
Nagphartyngitis 63 (10.4) 66 (11.0) 111 (10.6) 133 (10.9)
U respiraory tract
o [ESPITERTY 56 (9.3) 44.(7.3) 94.(9.0) 123 (10.1)
AEsof interest
Any skin event of interest 110 (18.2) 159 (26.5) 288 (27.6) 353 (28.9°
Rash (ary type) 66 (10.9) 115 (19.2) 207 (19.8) 249 (20.4)
A ?grggt“"psyd“'a”'c eventof | 505 (33.9) 181 (30.2) 338 (32.4) 427 (34.9)°
Hervoussystemevents of 119 (19.7) 103 (17.2) 191 (18.3) 249 (20.4)
Pgychiatricevents 118 (19.5) 100 (16.7) 196 (18.8) 248 (20.3)
Any hepatic event 37 (6.1) 39 (6.5) 86 (8.2) 103 (8.4)
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Any cardiac event 44 (7.3) 42 (7.0 92 (8.8) 124 (10.1)
Coronary artery disarders 8 (L.3) 11 (1.8) 16 (1.5) 28 (2.3)

Any pancreatt event 27 (4.5) 24 (4.0) 38(3.6) 51 (4.2)

Any bleading event 39 (6.5) 33 (5.5) 59 (5.7) 76 (6.2)

N: number of subjectsn: number of subjectswith observations

2 definedaspossbly, probablyor very likely relatedto treatmentin the opinionof theinvestgator

® > 10%of subjectsn the All ETR group

¢ Of thetotalskin rashes1.5% were Grade3;therewereno Grade4 skinrashes

4 Of neuropgchiatricevents0.7%wereGrade3; 0.2% (1 patienthada Gradet, and it wasasuicide).

Additional Sdety Data

Safetydataderivedfrom poolingof theresultsof 1,043 adulHIV -1-infectedtreatment
experiencedubjectenrolledin thePhaselll trial indicatedthatETR is generallysafeandwell
tolerated ThemostcommonAEs reportedduring ETR treamentwith the selecteddosewererash
(anytype,16.9%;Grade2 to4 rash 9%), diarrhg@ny Gradel: 9.4%;Grade2 to4: 5.2%), nausea
(anyGrade,13.9%), ancheadachéGradel: 2.2%;Grade2 to4: 2.7%).

With the exceptiorof rash, theincidenceof AEs andaborabry abnomalitiesweregenerally
comparableto placebo.Tabe5 describegheseresults.

A recentdouble-blind placelm-controlledtrial of ETR 400 mgQD versus EFV iV -infected
adults,naiveto ART, comparedheuropsychiatrisideeffectsin thetwo ams. At week12,

16.5% of ETRreatedsubjectgeportedatleastonegrade 1 to4 treamentrelated neuropsychiatric
AE, comparedo 46.2% inthe EFV treatedsubjectsfor grade2 to4 AEs, the incidenceas 5.1%
intheETRarmand16.7% intheEFV arm(32).

Twenty-six subjectg2.1%) diedduringthestudywhile on ETR; 25 of whichwerejudgednot, or
unlikely, relatedto ETR therapy.One deathdueto myocardialinfarctionwith cardiorespiratory
failure,in asubject with risk faciorsfor prenaturecoronaryarterydiseasewas consiered possibly
relatedto ETR therapy(18).

Therashes tendet be mild to moderatetheyusuallyoccurredn the secondveekof therapy, and
resolvedwithin 1 to2 weeks on continudtierapy.In theadultphasdll trials,the cumulative
incidenceof Grade3 and4 rashesvas 1.3% for subjectsn ETRand0.2% for those on placebA.
total of 2% of subjectsliscontinwed studydueto rash. Theravereno casesf Stevenslohnson
Syndrane (SJS) or toxiepidemal necrolysig TEN) reporteddueto ETRin anyof thePhase

[Ib/1l studieq18).

In August of 2009, th€DA issued avarningto physicians,relatedto theoccurrencef severe,
potentiallylife threatenmg, andfatal skin rashes (erythema multiforme, SJS and EN) linkedto
ETRuse duringhe postmarketingperiod.Prescribing informationhas beemnipdatedo reflect this
information.Therateof SJS andEN was <0.01% eachThehypersensitivityeactions manifested
as rash alongith constitutionafindings. At times,evidenceof impendingorgan failureexisted.
Thecurrentrecommendatiors to stop ETR atthe onsetof severeskinrash, with carefutlinical
monitoring(13).

As of February 12th, 2016, fourteen participants between the ages of 2 to 6 years have been
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enrolled into P1090. To date, adverse events havepsaearily unrelated to study product; none
raised concerns regarding the safety of ETR in this population. Specifically, there has been no
reported skin rashes related to study med, nor any safety events relatgdsoliKined on the

day of pharmadanetic testing.

1.4 Rationale

Thereis increasinguseof NNRTI-based regnensas initialtherapyfor HIV-1 infectedchildren,
especiallyin areasvhereHIV -1 exposedhewbaons receiveNVP as parof PMTCTregimens
and/ordaily NVP for preventiorof breastfeding transnission(33). ThoughNNRTI-based CART
regimensareeffective, first generatiorNNRTI agentshavealow genetidbarrierto the
developnentof resistance.

As aresult,thereareanincreaing numberof treatnentexperiencethfectedinfantsand children
who havefailed, or will fail, their initial regimen. Themajority of theseinfants,atthe tme of
virologic failureto aNNRTI basedegimen,will have mutationsassoctedwith resistanceo first
generatioNNRTIs (7). Similarly, a high percentagef infectedinfants exposetb NVP as a
componenbf PMTCTregmenswill harborvirus withNNRTI related resistanaautations(3-7).
Failure or intolerancef LPV/rtv basedegimens,especiallyamong infantsandchildrenwith prior
NNRTI exposurdastreatmentor for PMTCT),leavedew or no alternativereamentoptions(7).

ETR,asecondyeneratioNNRT]I, approvedfor adult use, has aighergeneticbarrierto HIV drug
resistancéhanEFV or NVP and retainsactivity againseFV andNVP drug resistarilV-1
isolatesharboringthe K103N andY 181C mutations(9, 10) The drugdosingandtolerability have
beenestablishedh adultregistratiorstudies Skinrash was thenain treatmentli miting significant
adverseevent. It was seein up t020% of subjectswith 1 to2% of subjectshowing Grad@ or 4
severity(18). Phase l/ltrialsof ETRin childrenaged6 to17 yearof age denonstratedcceptable
safetyandtolerability, andestdlishedsuggestedosingfor thisage group(24). SeeSectionl.32.

We propose tanvestigateETR,in combinationwith atleast2 activeARVs, oneof whichmust be
aboostedPl, for treamentexperiencedilV -1 infectednfantsandchildrenaged2 monthsto
< 6 years.

2.0 STUDY OBJECTIVES

2.1 Primary Objectives

2.11 Toevaluatehesteadystatephamacokineticsof ETRin combinatiorwith anOBR in
HIV-infectedchildrenagedO ndnthsto < 6 years.

2.12 Todeteminethesafetyandtolerabilityof ETRin combinationwith anOBR inchildren
agedO ndnthsto < 6 yearsthrough48 weeks of therapy.

2.13 Todeteminetheappropriatelose ofETRin combinatiorof anOBR for childreragedO
2 monthsto < 6 years.
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2.2 Secondarbjectives

2.21 Toassess thantiretroviralactivity of ETR containingregimensthrough48 weeks of
therapy.

2.2 To detemine theimmunologicalchangegchangein CD4 percentindabsolutecount;
CD4/CD8 wtio andpercentthrough48 weeks oETR therapyin combinationwith an
OBR.

2.23 Todeteminechangesn viral drug resstanceduring48 weeks of ETRherapyin
combinationwith anOBR.

2.24 Toassess theelationshipgbetweerETR phamacokineticsandthe antiviral activity and
safetyof ETR containingregimens.

2.25 ToexploretherelationshipgoetweersubjectspecificgeneCYP profile sex,
age, weight, race, HIV regimen (e.g., boosted PI) and HIV response
markersand phamacokineticof ETR.

3.0 STUDY DESIGN

Thisis aPhase I/limulticenter,openlabel48 weekstudyof ETRin combinationwith atleast2
activeagent§aboostedP| andatleastoneadditionalactivedrug), fortreamentexperienced HIV
l-infectedinfantsandchildrenO n®nthsto < 6 yearsseparatedly ageinto threecohorts.

Thestudywill, in aseqentialmanner accruesubjectsfor aninitial dose findingintensivePK
componenftor agerelatedcohortslt is expectedhatup to50 subjectsvill beaccruedio yield
datafrom atleast36 evaluald' subjectswith a minimum of 12 subjector eachof thethree
cohortswho werestartedon thefinalapprovedose for thatohot. Thetotal sample sizewill
dependupon thenumber neededo completethe dose findingstageof thestudy,the numberof
subjectavho discontinughe studyandthe number of subjectsequiredfor regulatoryapproval of
ETRin thesepopulationsUp to 18 subjects may be enrolled into Cohort I.

TheP1090 corgrotocol teamwill berespondile for reviewing the PK andsafetydataand
approvingthe dose selectiofor eachfull andmini-cohort. The P1090 corerotol teamwiill
consistof theprotocolchairand co-chairs clinical trials specialist,NIAID and NICHD Medical
Officers,datamanagerphamacologistspharmaciststatisticianandJanssen R&D
representatives.

INOTE: For the Week?24 (or Week 48) aalysis, ealuable will be defined ashaving beentreated exclusely on the
dosedetaminedto beoptimal for a given age cohort and having eitier canpleted24 (or 48) weeks of exposure to the
study drug or having been clas$ied as a safety failre, due toastudy drug relateddverseevent occurring during the
first 24 (or 48) weeksof treatment.
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This studyis designedo deteminetheappropriatee TR dose forHIV -1-infectedinfantsand
childrenandto evalatethe PK, safetyandtolerability of ETRin this population.ETR will be
administeredas 25mg scoredtabletsand/or100 mgtabdetsswallowedas awholeor disperseih an
appropriatdiquid vehcle (seeSection5.2).

3.1 Descriptionof Cohorts

Subjectawill bestratifiedby ageandwill undego viral phenotypeandgenotypesvaluationgs
describedn Table6 below.

3.2 OptimizedBackgroundRegimen

As describedn Table6, OBR for treanentexperiencedsubjectanustconsistof atleasttwo active
agentsaboostedP| andatleastoneadditionalactivedrug, inadditionto ETR.

Prior totheenrolimentvisit (entry),the protocol teammustbe notified andapprovethe proposed
OBR regmen.OBR shouldbe basedn clinicalstatus,treatmenhistory,resistancelataas well as
availability of dosingguidelinesand appropriatgediatricformulations.
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Table 6. Description of Cohorts

Anticipated Accual

Cohort Desciption of Sibject Drug Regimen Phenatyping / Commaents To Total
Genotyping Information Mini complete a | cohort
Cohort | full cohort size
I O 2 ty<egears whare ETR HIV genotypeand Subjects will be erolled providing the 6 Up
treamentexperienced + OBR pherotypeassys siould | pherotypic assay resultindicate a< 10 to
(1 active beperformedin real tme fold charge in sensitivity to ETR 18
boosed and reallts available prior
Pl+at least 1 to startingstudy drug
other active
drug)
I O 1 ty<€gears whare ETR HIV genotypeand Subjects will be erolled providing the 6 12
treatnentexperienced + OBR pherotypeassys dould | pherotypic asay resultindicate a< 10
(1 active bepeformedin real ime fold change in sensitivity to ETR
boostd and results available prior
Pl+at least 1 to startingstudy drug
other active
drug)
1l O ndnthsto <1 year who ETR HIV genotypeand Subjects will be erolled providing the 6 12
are treanent exgrienced* + OBR pherotypeasays sould | pherotypic assay resultsndicate a< 10
(1 active bepeformedin real tme fold charge in sensitivity to ETR
boosed and reaults available prior
Pl+at least 1 to startingstudy drug
other active
drug)

1. Subjects below 6 months of age will only be enrolled upon availability of initial safety andt®Krom subjects between 6 months and 1 year of age.
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Figure 2: Algorithm for Cohort Managementas of Version 5.0

Begin enroliment inte Cohort 1.

h J

After enrollment of mini-cohort (N=6), pause enrollment and evaluate safety and PK data.

|

Safety and PK data are acceptable.

Y

h 4

Safety and/for PK are unacceptable.

h 4

of 12). a.

Open enrollment into Cohort Il. [Note: Enroliment into Cohort b.
was opened 30 October 2015.]

Re-open enrollment inte Cohert | to complete full accrual (min Increase/decrease ETR dose:

If mini-cohort fails a second time, consider
reguesting SMC review and input.

Consider dose-adjustment in failed cohort to
new dose (if possible)

Accrue up to 6 new subjects as appropriate to
start on a new dose

Upon release of Version 5.0:

l l

Available Cohort Il safety Available Cohort |l safety Cohort 1l is paused for review
and PK data are acceptable: and/or PE data are not of mini-cohort data:
acceptable: * Evaluate as below
+ Continue enrollment to = Cohort Il remains closed to
¥ reach mini-cohort (N=6) enraliment.
Open enroliment into + Cohort lll remains closed to
Cohort 1l for infants » 6 enroliment.
months and < 1 year of age. * v
Nete- If accrual into Cohort II After Enru.:ullment of mini-cohort (N=8), enrollment into mini- -
is paused for review of mini- cohort is paused and team evaluates safety and PK data.
cohort [N=6) PK and safety l l
data after Cohort Il has
opened, continued accrual Safety and PK data Safety and/for PK data
into Cohort 11l will also be are acceptable. are unacceptable.
paused pending outcome of
that review although l l
sCreening may continue. M * Resume enrollment into Increase/decrease ETR dose:
b Cohort I c. Consider dose-adjustment in failed cohort to
« Open enrollment into new dose (if possible)
h J Cohort lll for infants =6 d. Accrue upto 6 new subjects as approgriate to
Once there are sufficient data on age manths and < 1 year of age. start on a new dose
modelling of infants > & months and
< 1 year of age: If mini-cohort fails a second time, consider
requesting SMC review and input.
Open enroliment into Cohort NI for
infants < than & months of age.
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Theinvestpgatorselected ARVs inthe OBR will beused indoses tht are specfiedin the individual
packageanserts Brandname ARVs andgenericswith tentative approa fromtheUS FDA may be
prescribedFor alist of tertatively approvedyenericspleaseconsult
http://www.fda.gov/InternationalProgra/FDABeyondOurBordersForeignOffices/AsiaandAfric
a/uan119231.htm

If the siteintendsto use studyroductsnot marketedin the United Statessitesshouldconsultthe DAIDS
S OP osaof StudyProducts Not Mrketedin theUnitedSta t €Jsind24, 2011). lis thesites
responsibilityto ensurethattheyarein compliancewith this policy. Pleaseeferto
http://www.niaid.nih.gov/LabsAndResources/resources/DAIDSCIinRsrchibexas/NonFDAa
pprovedProducts.pdf

Applicableproceduresindtreatmentguidanceéasedon packag@nsertsof theselectedARVs shouldbe
respectedProposed OBR regnensfor individual subjectswill needto beapprovedy theprotocolteam
prior to theenroliment(entry)visit.

3.3 Mini-Cohorts

Under prior versions of the protocohrellmentmoved in a sequentiaimanner from the oldestcohortto

the nextyoungestcohort (CohortA Cohortll). Upon release of Version 5.the team will consider
openingCohortlll while the first minicohort of Cohort Il may still be enrollingased on available PK
and safety dattb ongoingparticipants Subjects below 6 months of age will onlydseolled upon
availability of initial safety and PK data from subjectsabfeast 6 months of age and less than 1 year of
age(seeFigure 2 andection 3.5)

All cohortswill begin with enrollmentinto aninitial mini-cohortof 6 subjectslntensivePK on initial dose
will beperformedon Day 14 (#4 days) (to allow ETR levelsto reach steady-state) andthe mini-cohort
will befollowedfor 4 weeks t@assess safety.

For allcohorts, plagna concentations of ETR will beassayedn real time (within two weeks of sanple
receipt)by the protocolspecifiedIMPAACT phamacologylaboratory.After the sixth subjects enrolled,
enrolimentinto thatcohortwill pauseso hatthe pharmacokineticPK) and safetglatacanbe analyzed.
Thesafetycriteriaaredescribedn Section8.52 andPK criteriaare describeth Section9.0.

The P1090 core protocol team will review the PK and safety results of eacbahort, and if acceptable,
enrollment will resume, at that dose, to complete enrollment of the reg&irsiots.

Subjects who pass screening but cannot enroll because theahnant is filled, will join a waiting list and
will be given first priority to enroll when the remaining six slots are opened for that cohort. NOTE:
Screening labs mustbee peat ed i f the subject is on the wali

In therareeventwheretheresultsof asinglesubje ¢ tni@rsive PK areextramely low, AND the site
clinician/protocokeamstronglysuspechonadherencegnadditionalsubjectmay beenrolled nto the
mini-cohortto replacethe non-adherensubject. Thenon-adherensubjectmay remain on studyandon
studydrug ETR), if thesiteinvestigatoagreest is in the bestinterest of thesubjectbutthis subjectwill
notbeconsideredor dosefinding or safetyfinal analysis.
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If the PK or safetymonitoringresultsof themini-cohortsuggest thad higheror lowerdose is needethe
new dose wilbeagreedupon by thé?1090 corgrotoml team(upwards for inadegie PK values;
downwardsfor sdetyfailure,or highPK values)Up to6 new subjects wilbe enrolledas anew mini-
cohort,for PK andsafetyevaluationof thenewdose.

Thoseenrolledin afailed mini-cobhort, who hadacceptabl®K paranetersantiviral activity and safetyan
remainon thesame dose withoutlose adjusmentandwill befollowedon study. Subjectsom thefailed
mini-cohortmay be doseadjustedto thenew doseif feasibleandthe siteinvestigatoand/orprotowl team
believethisis in the bestinterestof the patient.Such subjectsvill havetruncatedntensivePK evaluation
(3 sanples:pre-doseandsamples2h and3-5h dterdosing) 714 dgs afterthe dose changdpr sdety
considestions,butwill not be consideretbwards theohortpass/failcriteria.

Two outof six of thechildrenfrom the mini-cohortwho passed theafetycriteriain Version3.0 would be
on thesame dose chosefor thenew weightbandingdosingstrategyin Version 4.0. Consequentiye
teamagreedthatthosetwo participants could beincludedin consideringhe Cohort mini-cohortunder
V4.0; onlyfour additionalparticipantavould beneededo complete enrolnentinto thatmini-cohort. In
futuremini-cohortsjf dose adjustentsneedto be madebut subjectsn theprior failed cohortswereon the
sane dose thawill beevaluatedn thenewcohort,the PK andsafetydatafor thesesubjectswill becarried
forward andcountedowards the nonberof evaluablesubjecton thefinal dose.

Thosewho needanindividualdose adjushent(seeSection9.34 formanagementof individual dose
adjustments),will havearepeatl2 hour ntensivePK perfomedbetweerDay 7 to14 followingtheir dose
adjustnent. Subjectsvho requireadose adjstmentbutdeclineto undergo repeantersive PK (see
Section9.34for managenentof individual dose adjustments)will have ETRherapydiscontinuedndbest
availabletherapyby their clinicianwill beinitiated.

If a subjectdiscontinuesherapyfor anonETRrelatedtoxicity reasor(e.g.,drug intolerancéo anOBR
acent) the sulject will bereplaced. Subjecs discontinue due to ETR toxicity will NOT bereplacegrather
they will continue to be countel as failures However, the sdety datafrom the subjectwho replae them for
PK purposs will also be usal when applying the safey guidelines

34 Full Cohorts

OncePK andsafetycriteriahavebeenmetfor afull cohort,subjectswill continuetheirtreament inthe
specfic cohortatthe sekcteddose. Thesafetycriteriaaredescribedn Section8.52 In orderto meetthe
PK criteria,thegeometricmeanAUC 12 in thecohortmustbewithin 60 to150% of thegeametricmean
AUCu2n in adults(i.e. betweer2713 ands783 ngh/mL). Therecommendediosemust beapprovedy the
P1090 coreprotocolteam. If, howevertheselectedlose forafull cohortdoes notmeetthe PK andsafety
criteria,thedosemay be adjustedor thesubjectsalreadyin the cohort(as describedbove)and
additionallynew subjectsvill beenrolled,if neededto have(atleast)12 sibjectsin total on thenew
startingdose. Thevaluationof PK andsdetywill thenberepeted.If thestartingdose isstill not
acceptablethedose seadctionprocess will berepeated.

Subjectdrom thefailed cohortmay be doseadjustedo thenew dosef thesiteinvestigatorand protool
team believeghisis in the bestinterestof the subject. Thesesubjectswill have a truncateantensivePK
evaluation(sampling at pre-doseand2hr and3-5h afterdose).

Thosesubjectghatrequireanindividual doseadjustnentfor highor low AUCs (se&ection
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9.34 formanagenentof individualdose adjustments)jll havearepeatintensivePK evaluation
7-14 days followingher dose adjustent.

Thosesubjectdrom afailed cohortwho arenotdoseadjustedo thenewdose, buhad acceptableK
paranetersandantiviral activity and safetycanremainon thesame dose anavill be followedon study.

Subjectsvho requirea dose adjusnentbut refuseto undergaepeatintensivePK (seeSection
9.34 formanagenentof individualdose adjusnents)will haveETR therapydiscontinueagnd will be
replacedbutwill befollowedon studybut off studydrug).

If full cohortdataareinconclusivetheprotocolteammaydecideto enroll additionalsubjectsat thestarting
dose, and/atheP1090 Studyvonitoring Committee(SMC) may beaskedo review thedataandadvisethe
team.

As enrolmentinto eachcohortcontinues the study teamwill reviewthe datavia conferencecall atleast
monthly,to ensuire thatthe statedPK andsafetytargetsareacceptable.

35 Cohort

Upon release of Version 5.0, tR&090 corerotocol teamwill reviewtheavailablePK andsafetyresults
of Cohort Il to determine whether Cohort 1ll may be opened to enrollment of inf&isonths and < 1
year of age.

3.5.1 Available Cohort IIPK and safetylata are acceptable

If the availablePK and safetylata are acceptablenrolimentinto Cohort Illlwill commence starting with
infants> 6 months and < 1 year of age.

In the eventhat Cohort Ill is open to accrual at the time that Cohort 1| completes accrual of-eainort
(N=6), accrual into both cohorts will be paused as per Section 3.3.

3.5.2 Available Cohort IIPK and safetylata are not acceptable

If available safetyand/or PK data from Cohort Il are unacceptable at this time, Cohortlltemain
closed to enrolimentohort Il will continue to enroll to complete the mizohortof six subjects At that
point, the team will evaluate the mioohort as described Bection 3.3.

If the 4weeksafetydatafrom the six subjects in the Cohort Il migohortaredeanedappropriateand
sufficientPK dataareavailableto confirm the startingweightbasedlose for the older infants in Cohort IlI
as per Dosing Table Zohort 11l will open to enroliment of infants 6 months and < 1 year of age.

If the 4week safety data from treex subjectsn the Cohort Il minicohort are not deemed appropriate,
and/or PK data confirm the starting weiglatsed dose for the older amits in Cohort Ill as per Dosing
Table 2, Cohort Il will remain closed to enrollment and a new-ewhiort will be enrolled into Cohort Il
as per Section 3.3.
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3.5.3 Enrollment of Cohort Il is paused at time of release of Version 5.0

If enroliment ofCohort 1l is paused for review of misbhort data at the time of release of Version 5.0,
opening of Cohort 11l will be held until Cohort Il is-apened.

Once there are sufficient data of infant6 months and < 1 year of atgeassess the impact of age the
pharmacokinetigsenrollment of the youngest group of infants in Cohort4I2 (months and < 6 months
of age) willcommence

3.6 Long TermSafetyFollow-Up

Longtermsafetyfollow-upis describedn Section5.5.

3.7 Early Discontinuation

Subjectavho arewithdrawnfrom studydrug withinthefirst 48 weeks oktudywill notenter longerm
follow-upbutwill befollowedfor safetyfor 4 weeks, as pé&ppendixID. Additionally,anyAEswill be
followed until satigactory clinical reslution (i.e. valuereturnsbackto subjectdaselinevalue)or
stabilization(to be agreedupon withthesponsor). All grad8 andgrade4 laloratoryabnomalitiesas
well as anylaborabry abnomalitiesresultingin anincreaseof 2 DAIDS Gradegrom baselinewill be
followeduntil they return to baselineor within 1 Grade from baseline.

4.0 SELECTION AND ENROLL MENT OF SUBJECTS

4.1 InclusionCriteria

4.11  ConfirmedHIV-1 infection
NOTE: Results canbeabstractedrom the medical recordto meetthis criterion for HIV diagnosis.

TestsPerfomedat< 2 yearf age

An infantwill beconsideredto beinfectedwith HIV if TWO sepaate peripheralblood
specmensfrom differentdays ararawn andeachspecmenis positive by atleastoneof the
following assays:

1 HIV DNA PCR

1 PlasnaHIV RNA (quantitatve or qualitative)

1 HIV total nucleic acidtests

At leastoneof theabovetestsmustbe donein a VQA-certifiedlaboratorythatis approvedo
performthe assay for protocdksting.If the motheror infantis receivingantiretroviraldrugs,
thenanHIV DNA assaymay be moresensitive.

TestsPerfomedatO 2 ogfagear s

Documentationof HIV -1 infectionis definedas positve results fromtwo samplescollectedat
differenttime points.All sanplestestednustbewholeblood,serumor plasna. For studies
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conductedinderanIND, all testmethodsshouldbe FDA-approved ifavailable. If FDA- approved
methodsarenot available testmethodsshouldbeverified accordingo GCLP and approvedy the
IMPAACT centrallaborabry.

1 Sanple#1maybetestedby nonstudy publicor PEPFAR progmas. However, boththe
resultandtheassay datenustberecordedn subje ¢ ttharss.Sourcedoaumentation
[ p at medrcdlrécard/chartMinistry of Health(MOH) registers, laboratory reaults,
etc.]mustbeavailableif requested.

1 Sanple#2 mustbe perfomedin a CAP/CLIA-approvedaboratory(for U.S. sit&) or ina
laboratorythatoperatesccoring to GCLP guidelinesndparticipatesn appropriate
extenal quality asswance program(for interrational sites).

Acceptablelests

Sample #1 may betestedusingany of thefollowing:
1 Two rapidantibodytestsfrom differentmanuadurersor basedn differentprinciples and
epitopes.
One EIA ORWestermBlot OR immundluorescenc®R chamiluminescence
One HIV DNA FCR
One quantitativéllV RNA PCR (abovehelimit of detection)
One qualitativeHlV RNA PCR
One HIV culture(prior to August 2009)
One totaHIV nucleicadd test

= =4 -8 -8 -8 -9

If Sample #1 ispositive,thencollectandtestSample#2. Sample #2 may betestedusinganyof the
following:

Rapidantibodytest.If this optionis used incombinationwith two rapidtestsfor Sample
#1, atleastoneof thethreerapidtestsmustbe FDA-approved anthethird rapidtestmust
befrom athird manufactureor basedn athird principle or epitope.

One EIA ORWesterrBlot OR immundluorescenc®R cheniluminescence

One HIV DNA RCR

One guantitativéllV RNA PCR (abovehelimit of detection)

One gqualitativedlV RNA PCR

One HIV culturgprior to August 2009)

One totaHIV nucleicaad test

= =4 =4 —a 8 9 E

412 A g e noOnthato <6 yearsld atstudyentry. NOTE: For subjectsvho wereborn ato
37 weeks gestationafe thesubjectmustbeatleastl2 weeksofagd ND O 46 weeks
conceptuahageat studyentry.

4.13 HIV-1 RNA viralload> 1,000 copieshL (within theprevious90 days prioto screeningAND an
HIV-1 RNA viralload> 1,000 copies/mlatscreening.

4.14 Treamentexperienceahildrenon afailing combinationantiretroviralregimen (containingat least
3 ARVs)for atleast8 weeksOR Treatmenéxperiencedchildrenon a tretmentinterruptionof at
least4 weekswith a historyof virologic failure while on a conbinationantiretroviralregimen
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4.15

4.16

4.17

(containingatleast3 ARVS).
Ability to swallow ETRwholeor disperseth an appropriatdiquid (see Sections.2).

Parenbr legalguardiarableandwilling to providesignedinformedconsentindto have the
subjectfollowedattheclinic site.

Availability of sufficientactive ARV drugs tocreatean OBR consistentith protocol requirenents
(as outlinedn Table6).

4.2  ExclusionCriteria

4.21 Evidenceof phenotypiaesistancéo ETR at screeningPhenotypicutoffsof > 10 for loss of
sensitivityfor cohortsl, Il, IlI.

4.22 Known historyof HIV-2 infectionin subjecto r s u fingtherc t 6 s

4.23 Diagnosis of mew CDC Stag€ (per1994 ReviselassificationSystenmfor Human
ImmunodeiciencyVirus Infectionin ChildrenLess tharl3 Y earsof Age) criteriaor opportunistic
or bacteriainfectiondiagnoseadvithin 30 days prioto screeningandnot considesdclinically
stable.

4.24  Prior historyof malignancy.

4.25 Any clinically significantdiseasegotherthanHIV infection) or clinically significantfindings
duringthescreeningnedicalhistay or physicalkexaninationthat,in the investigair @jsinion,
would placethesubject atanunaccetablerisk of injury; render thesubjectunableto meetthe
requirementsof the protocol;compramisethe outcame of thisstudy;or leadto thechild being
ineligible for participation.

4.26 CurrentOGrade3 of anyof thefollowing laboratorytoxicitiesat screeningneutrophil count,
hemoglobin, plateletsAST, ALT, lipase,serumcreatinine.

4.27  Currentor anticipatedise of anydisallowedmedicationgseeSectiord.32).

428 S u b | iy idwlikely to achereto the studyprocedureskeepappointments,or is planningo
relocateto anonIMPAACT studysiteduringthestudy.

4.29 History ofnonadherencaith ARV medicationghatinthei n v e s t dpigi@atoold dbestthe
ability of thesubjectto comply with the protowl/procedues.

4.210 Subjeds currentlyparticipatingor has participatedithin theprevious30 days prioto screening,
in astudywith acompoundor devcethatis notcommercially available.

4.211 Grad® or higheQTcor PR intervaprolongatiorfrom the ECG atscreenindseeAppendixV).
NOTE: Subjectmay proceedo entry basedn site investigatoigrading of ECG. If official central
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4.3

431

ECG readingndicatesGrade3 or higherQTcor PR intervabn thescreenindg=CG that was not
reagnizedby the siteinvestigator,the Teamwill informthesiteinvestgator,andthe subjecwill
betakenoff studytreament.

Concomitant Medication Guidelines

Precautionarjedications

Thefollowing medicationshouldbeavoided|f possible andalternatve treamentssought. Pleaseontact
the protocolteamatimpaact.templ090@fstrf.orgf treatmentwith anyof thesemedicationgs necessary
for clinical care.

E = = = =

4.32

Clopidogrel

Clarithramycinwhen wsedfor thetreatnentof Mycobacteriumaviancomplex(MAC) - other
indicationsareacceptable

O 14 d anhaed/mtfanasalotticosteroids, exceptfor fluticasongseedisallowedmeds
below),for subjectdakingritonavir-boostedPIs

Rifabutin,when canbinedwith aboostedoroteasenhibitor

Any drugs notecommendedin the packagensertunderconcanitantmedications.

DisallowedMedications

Anticonvulsants:

M

1
1
1
1

Carbamazepine
Oxcarbazpine
Phenytoin
Fosphenytoin
Phenobarbital

Anti-infectives:

T
1

Rifampin
Rifapentine

Antiretrovirals:

91 Darunaviruse insubjects< 3 yearsold
1 Fosanpreravir/ritonavir (etravirineincrease$osamprenavirexposurgosinga potential safety
issue)
1 Maraviroc
1 Saquinavir/ritonavir
9 Tipranavir/ritonavir(tipranavir/ritonavirsignificantly decreasesetravirine)
1 Ritonavir,used as solel therapy
1 Unboosted PIs includingelfinavir (drug interactiounknowni etravirinemayincrease néinavir)
1 OtherNNRTIs
Corticosteroids:
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